Objectives The use of nonsteroidal anti-inflammatory drugs (NSAIDs) in heart failure patients is known to be associated with a wide range of adverse events, including an increased risk of cardiovascular complications. This study aimed to evaluate the effectiveness of an education programme in improving the knowledge about the safety of NSAID use among the hospitalized heart failure patients. Method This was a single-arm, quasi-experimental study. It was undertaken in a regional referral centre in Perak State, Malaysia. Each recruited patient received an educational leaflet and a 10-min counselling intervention by a clinical pharmacist. A 5-item questionnaire was used to assess their knowledge before and after the intervention. Each correct answer was awarded with 1 point, and a patient with a total score of 3 points or above was considered having adequate knowledge. Key findings A total of 31 patients received the intervention and completed the assessment. They were mainly female (61%), with a median age of 68 (interquartile range (IQR) = 22) years. Of all the patients, four (13.3%) reported a long-term use of NSAIDs, while only one (3.2%) reported the use of NSAIDs in 1 week before the hospitalization. The postintervention score (median = 3; IQR = 2) was shown to be significantly higher than the preintervention score (median = 1; IQR = 2; P = < 0.001). Additionally, the majority of the patients (86.7%) found the education programme was useful to avoid unnecessary NSAID use in the future. Conclusions Our findings suggest that the pharmacist-initiated education programme is useful and could be used as a long-term strategy to improve the knowledge about the safety of NSAID use in heart failure patients.
Effectiveness of a hospital-based education programme in improving knowledge of the use of nonsteroidal antiinflammatory drugs among heart failure patients in a Malaysia regional hospital 
Introduction
Heart failure is a condition resulting from circulatory and neuro-hormonal responses to cardiac dysfunction. [1] It has caused substantial morbidity and mortality globally over the years. [2] While the phenomenon of self-medication in patients with chronic diseases is of concern, the National Health Morbidity Survey 2011 reported that nonsteroidal antiinflammatory drugs (NSAID) use among patients with heart diseases was more common as compared with those without heart diseases in Malaysia.
Although heart failure is mainly caused by cardiovascular diseases in most of the cases, the use of drugs with cardio-toxic effects could be one of the precipitating factors of its occurrence or relapse. [3] This can happen through the resultant peripheral systemic vascular resistance, salt and water retention, or through the direct damage on the myocardial function. [4] Specifically, several studies showed that NSAIDs are associated with the occurrence or exacerbation of heart failure, [4] [5] [6] primarily by inhibiting the cyclooxygenase, and thereby inhibiting the prostaglandin synthesis and causing fluid retention. [7] Furthermore, a case-control study from the UK recorded a slight increase in the risk of hospitalization due to heart failure following the use of NSAIDs. [5] The similar trend was observed in elderly patients, as the use of NSAIDs was reported to double their risk of hospitalization due to heart failure. [7] Moreover, a study demonstrated the association between NSAIDs and increased mortality and cardiovascular diseases. [8] However, despite being confirmed as the high-risk groups, it is found that those taking NSAIDs are often older and have comorbidities, especially cardiovascular diseases. [8] In addition, they were widely reported to be unaware of the risks of taking NSAIDs. [9] Unfortunately, healthcare providers have been shown to fail in communicate this issue effectively with patients, [10] even though their awareness is likely to be improved with well-planned patient education. [9] Given that counselling and the use of education materials have been suggested to be used as the strategies to improve the awareness of patients about the safety-related issues in NSAID use, [11] this study was designed to evaluate the effectiveness of a pharmacist-initiated education programme, which consisted of both the components, in improving the knowledge of patients.
Methods
This single-arm, quasi-experimental interventional study was conducted at the Raja Permaisuri Bainun Hospital, a regional referral hospital in Perak State, Malaysia. Such a study design was decided to be used in this hospital-based, self-initiated study due to its practicality, even though the representative of the findings could be limited by the absence of randomization. [12, 13] The study was approved by the Medical Research and Ethics Committee, Malaysia, prior to any data collection procedures. Only patients who provided written consent were recruited in the study.
All patients who were diagnosed with and hospitalized for heart failure in June 2016 were included in this study, while those who were critically ill or were aged below 18 years were excluded. To detect a mean knowledge score difference of 1.3 before and after the intervention, [14] the minimal sample size required was 20, with the power and significance level fixed at 90 and 5% respectively. However, the actual sample size of this study was larger to account for a 30% dropout rate.
A questionnaire was developed by the investigators based on the existing literature. [14, 15] It was developed in the Malay language, which is the national language. The content validity was confirmed by two pharmacists actively involved in the patient education and counselling. The questionnaire consisted of four sections: (1) the demographic background, (2) the knowledge of the NSAID use, (3) the history of NSAID use prior to hospitalization and (4) the feedback about the education programme. The second section contained five questions, which were used to evaluate the patients' knowledge before and after the intervention. A pilot test involving 20 patients was conducted to assess the reliability of these sections, and its internal consistency was considered acceptable, indicated by a Cronbach's alpha value of 0.71. Each correct answer in this section was awarded with 1 point, yielding a total score of 5 points. The knowledge level of the patients was dichotomized into 'adequate' (score ≥3) and 'inadequate' (score <3).
Each recruited patient received an educational leaflet and a 10-min counselling intervention by a clinical pharmacist. The bilingual (English and the Malay language) education leaflet was developed by the investigators to guide the counselling intervention. A training session was conducted before this study to familiarize all the pharmacists involved in the counselling intervention with the leaflet.
Data analysis was performed using the Statistical Package for Social Sciences (SPSS) (version 17.0). The results of the descriptive analysis were summarized as frequencies, percentages, medians and interquartile ranges (IQRs). The Wilcoxon signed-rank test was also used to compare the score differences before and after the intervention, with the significance level fixed at 5%.
Results
Of the 40 patients participated in this study, only 31 (77.5%) completed the questionnaire and were included in the analysis. They were mainly female (61.3%), with a median age of 68 (IQR: 22). Most of them (48.4%) received only primary education. Approximately 13% of them reported a long-term use of NSAIDs (at least 3 times per week for more than 3 months), while 3.2% reported the history of NSAID use within 1 week before the hospitalization (Table 1) .
Only 5 (16.2%) of the patients were shown to have adequate knowledge before the intervention. Nonetheless, after the intervention, 23 (74.2%) of the patients recorded adequate knowledge, equivalent to an increase of 58%. There was also a significant increase in the median knowledge score from 1(IQR: 2) to 3(IQR: 2; z = À4.339, P < 0.001). Interestingly, different from the other four questions, the one which tested the patients' knowledge of the names of NSAIDs did not record an improvement (Table 2) . On the other hand, the question which assessed the patients' knowledge of the safety of NSAID use in heart failure patients recorded the greatest improvement (61.2%, P < 0.001). Overall, an increment of the median knowledge score was found to occur in both genders and all the ethnic groups. However, only those with no or primary education were shown to benefit from the intervention (Table 3) .
Additionally, 86.7% of the patients found the education programme was useful to avoid unnecessary NSAID use in the future, while all of them agreed that such an intervention should be fully implemented.
Discussion
Despite the previously reported poor awareness about the risk of NSAID use among the heart failure patients, [6] the findings of this study indicate that a hospital-based education programme incorporating patient counselling and an educational leaflet can potentially improve their knowledge. This is consistent with previous studies, which underlined the importance of similar interventions in ameliorating the medication literacy of patients and reducing hospitalization. [16] [17] [18] .001 a. They should avoid NSAIDs even for a short-term use b. NSAIDs are not a problem in patients with heart-related diseases c. They should contact their pharmacist or doctor before considering to use a NSAID d. a and c only* e. Don't know NSAID, nonsteroidal anti-inflammatory drugs. *The correct answer for each question. Effectiveness of a NSAID education programme Lai-Yuan Choong et al.
This study revealed a long-term use of NSAIDs in approximately 13% of the patients, some of whom had been taking NSAIDs within 1 week prior to their hospitalization. It is also noteworthy that the vast majority of the participants were not aware of the potential adverse drug events of NSAIDs, even though these medications were regularly taken. As the use of NSAIDs could be unavoidable in certain conditions, it is the responsibility of the healthcare providers to devise a long-term educational strategy, which is feasible in a public health setting.
As the poor awareness of the patients about the safety-related issues of NSAIDs among the heart failure patients was evident, a pharmacist-initiated educational programme was introduced in this study. It combined the bedside face-to-face counselling and the use of a leaflet, which have been demonstrated to be effective in improving the patients' knowledge about medications if used concurrently. [19, 20] The counselling intervention enables a two-way communication between pharmacists and patients, while the leaflet helps the patients to recall the instructions given by pharmacists after discharge from hospitals. [21, 22] However, irrespective of the improvement of the knowledge about NSAIDs in general following the intervention, most of the patients were still unfamiliar with the names of these medications. This might be attributed to the low literacy level of heart failure patients in this study, [23, 24] as most of them reported that they had no or only primary education. Although the programme was shown to be helpful for this group of patients, it should be periodically reviewed and strengthened so as to further control the unnecessary or excessive use of NSAIDs.
This study has several limitations. First, the improvement of the knowledge level could not be conclusively linked to the intervention, mainly due to the absence of a control group and randomization. Second, the reassessment of the knowledge level was performed immediately after the intervention, and thus, the sustainability of its effects is unknown.
Conclusion
This study suggests that the pharmacist-initiated education programme, which incorporates patient counselling and an educational leaflet, is useful and could be used as a longterm strategy to improve the knowledge about the safety of NSAID use in heart failure patients.
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